Nine halo nevi in various stages of regression were examined by electron microscopy for fine structural evi dence of an immunological mechanism of tumor cell destruction and halo formation. Early regressing lesions (Stage I) showed nevus cells associated with infiltrating lymphocytes, monocytes, and plasma cells, but without nevus cell destruction. In later lesions (Stages II and III), vacuolar cytolysis was commonly observed in nevus cells. In
INTRODUCTION
Halo nevus is a spontaneously regressing mole which develops an enlarging area of depigmentation about the disappearing lesion. The presence of an accompanying inflammatory response in the lesion is taken by some investigators as morphological evidence for an immunologi cal mechanism of tumor cell death and macroscopic halo formation (I 7). Recently, circulating antibodies against the cytoplasm of melanoma cells have been demonstrated in patients with regressing halo nevi (3, 18) . The authors of these papers suggest that halo nevus represents the success ful early rejection of melanoma. A cell-mediated response in melanoma patients with regressing halo nevi has also been reported (5) .
The mechanism of halo formation is not known, but it may be secondary to the inflammatory response ( I 5) or to a cytotoxic antibody against melanocytes (14) . Halos, in addition to being present around benign moles (21) , may be found about spontaneously regressing melanoma (6) , about moles and metastases in patients treated surgically for melanoma (26), or about primary and secondary melanoma in patients who respond to either nonspecific immune stimulation (2) or adoptive immunization (26). The work of Lewis and Copeman (18) and of Copeman et a!. (3) has provided information on which to base a hypothesis for an immune mechanism of tumor cell destruction in halo nevus syndrome. We have examined 9 halo nevi for fine structural evidence of such an immunological mechanism.
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MATERIALS AND METHODS
Seventy-five halo nevi from 6 patients were examined clinically (including Wood's light scan). Nine of the 75 halo nevi in different stages of regression were removed from 4 patients, and a compound nevus was excised frvm each of 2 patients, neither of whom revealed evidence of past or present halo nevi or malignant melanoma.
Small portions of epidermis and dermis including the nevus, surrounding halo, and a narrow rim of normal skin were obtained by punch biopsy from midback, scapular, thigh, or deltoid regions. Biopsy was done under local anesthesia by a peripheral nerve-block technique. Excised specimens were immediately immersed in 2% glutaralde hyde in 0. 1 M phosphate buffer. Fixed specimens were cut in half, and one half was placed in formalin and processedfor routine histology. The other half was dissected into 3 portions: normal skin, halo, and mole. Extraneous fatty tissue was removed and the specimens were minced into I-cu mm blocks. Specimens were rinsed several times in 0.1 M phosphate buffer followed by postfixation in I % osmium tetroxide in 0. 1 M phosphate buffer. The fixed specimens were dehydrated in a graded series of alcohols and em bedded in Luft's 1:1 epon mixture (19) . Thick and thin sections were cut on a Sorvall MT2 ultramicrotome. Thin sections were poststained with uranyl acetate and lead citrate and examined in either a Philips 300 electron mi croscope1ora Zeiss EM 9A electron microscope.
RESULTS

Clinical Examination
Each of the 75 halo nevi was classified in I of the following 4 main stages of clinically apparent regression.
In Stage I were inflammed nevi that showed erythema and edema. In Stage II were erythematous and slightly raised nevi with faint halo formation. The halo was more pronounced under 3600-A light (Wood's lamp). In Stage 
Electron Microscopy
Stage I. The inflammatory cell response was made up of both lymphocytes and monocytes. Both types of cells were found between the widened endothelial cell junctions of the reticular and papillary dermal vessels. These cells were present in the dermis adjacent to nevuscell nests.Occasion ally, plasma cells were found in these extravascular loca tions ( Fig. 1 ). When present they were found sometimes in contact with nevus cells. At plasma cell-nevus cell junctions, the cell membranes of both cells were thickened and electron-dense material was found between the 2 opposing membranes (Fig. I ).
Lymphocytes and monocytes were also within the nevus cell nests,surrounding the nevuscells, and separating them. When lymphocytes and nevus cells were in contact (Fig. 2) , the involved cells had thickened cell membranes, and small ruptures were present along the points of contact. I@lectron dense flocculent material was found between the 2 mem branes (Fig. 3 ). Vacuoles were not present in the nevus cells in either Stage I or the control nevi. Stage II. Small cytoplasmic vacuoleswere found in some isolated nevus cells (Fig. 4) . These vacuoles appeared to be derived from the endoplasmic reticulum (Fig. 4 ) and were filled with medium electron-dense granular material. Other nevus cells contained large, electron-lucid vacuoles. These cells had small amounts of melanin (Fig. 5 ) in their cytoplasm.
Stage III. Nevus cell destruction was extensive. Nuclei were somewhat separated from cytoplasm which contained elongated vacuoles (Fig. 6) , and macrophages contained phagocytized portions of nevus cells. The phagocytized nevus cell cytoplasm contained electron-lucid vacuoles in addition to degenerated organelles (Fig. 7) . In Stage II and III halo nevi, lymphocytes were found in the epidermis (Fig.   8 ). Nevus cells in junctional nests also contained vacuoles and appeared necrotic. Dendritic basal melanocytes were rounded with vacuolar change of the cytoplasm (Fig. 9 ).
Langerhans cells were not affected by the degeneration process. Keratinocytes exhibited the same vacuolar change as nevus cells and melanocytes, but only around the membrane-bound complex melanin granules (Fig. 10) . Keratinocytes with large vacuoles had a complete absence of melanin.
Stage IV. In the well-developed halo, keratinocytes were virtually free of vacuoles and there was a total absence of melanin (Fig. 11) . In the dermis ofthe halo area there were disrupted mast cells, lymphocytes, pigment laden macro phages, and occasional nevus cells.
DISCUSSION
The nature of the inflammatory response and the tissue necrosis in halo nevus have been examined by many investigators (7, 8, 10, 13, 25, 29) . The mononuclear infiltrate and the mechanism of depigmentation have been discussed but not resolved. Fine structural studies (I , 4, 27) have focused on the depigmented epidermis, the absence of Evident from the present study is the structural delinea tion of a progressive involution of a melanocytic nevus (including melanocyte and nevus cell death) and the subse quent evolution of the depigmented halo.
From the morphology of the tissue obtained from halo nevi in different stages of regression, a scheme of events can be suggested that seems to correlate with available pub lished immunological data. The earliest change in the lesion Although the data to date are insufficient to answer the question pertaining to the possibility that halo nevus represents an early host-rejected melanoma, further investi gation of this lesion should be of value as a human model for studying the mechanism of host destruction of a neoplastic population of melanocytes.
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